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(54) DIGITAL CAMERA 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a digital camera 
capable of executing correction processing such as 
enlargement reduction processing without losing the 
quality of a picture. 

SOLUTION: A digital camera is constituted of a cubic 
interpolation processing part consisting of an 
interpolation position calculation part 31 for calculating 
an interpolation pixel position (maximum accuracy 
position) on the basis of a reduction ratio previously set 
up by a reduction ratio setting part 32 or set up in 
accordance with a photographed image, an image 
information input part 34 for inputting image information 
such as image quality and an image component, an 
interpolation accuracy selection part 35 for selecting the 
accuracy of interpolation processing on the basis of the 
inputted image information, an interpolation position 
correction part 33 for correcting the position of an 
interpolation pixel on the basis of the selected 
interpolation processing accuracy and an interpolation 

operation part 37 for reading out an interpolation coefficient corresponding to the corrected 
interpolation pixel position from a ROM table 36 storing interpolation coefficients and executing 
cubic interpolation processing. 
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left or4fc*ofi|/J^ffl**«Jii*«Hl*if 5 B&MH3R 
^•TSf^ y^;u*y ^ictsur, mflBiii^agRti 
H®7*- $ * 3 ^Sii**iTOII*^T 5 fleM&BS|S£fil 

ic footed z icm7£2tir^2>ctz!imt-?&m$i 
r*t»«*A*"r*ifiaiiB«i««A**®4. mmm 

[»*314] fisgffiiiHaiaKtt. SAffiR-ciifiStig 20 
Sim s nfcs^»g«ffl{4a«rt(rai«ia«s^s»?^ 

[ it ^« 5 ] mnmm&mmiE^mc j:K>mom^.m 
lEsnttmfsiiiLmtcmm? smmm-cmi* zmrsmm 

fcB5£ffi«:a-*S£j£3 ft£ C t £#$t4 1 4 
Ki^fr^J**^?. 30 

oc > -rn#> i jsk:^ 9 ■< v z & # s 5 . 

7. 

[ n^m 8 ] MiBffiRgBiMf * A^maa* *> a* 3 ti 
•sntfttiMRtt. ■»ijm«'c**) > ^B&Bftttfgtc 40 

[SIWSS9] WSBB*BHtllW«. B&BSt£aiR-r 
[iiWaiio] ftreBttnASSfStt. B&BW£aiR-r& 
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[fflWSlii] i»fBraF«flBflMt$KA^#©*>6A^3ft 

aR»©»IBI*!HlffiS*W«3 3 cfc -5 5c*gE&3*i 

TC C 4 £i£®4 t Sfi*JM 2 - 5 ©l>tn* 1 StC 

[»*«i2] mriaiij^©^faj^«»#i4«. n*©» 

B&©Bffi±©{£Mi «r* o . mmm 
±<D&mmmcm^>xmm(D&U(Dffiffl® : wtfi&z$) 
<o Wix.mtR-? z «* 3 nx i >s c <t tr z> 
ii5Rffl2~5©^-rn^i mc%z>?-< i>^jitut^. 

[0 0 0 1 ] 

i§m<Dm?2>mtiftm] cornet* f iv-s^ti* 

=j ic ffl L . #(cSgJi®»©S£Aiffi/hJ5: £©K^IItc 3 
[0 002] 

[fi£3^©^»j] ift^. j>3f^*^^cc*jt^r«. in 

£fc©*iJHKm\ CCDig^^coB^JrO/hSt^ 

-f xcDwrnzmBizmLtcK) > j?c*^7©tfti 0 h b 

*^S|StcfS^$ n/c±f B/jN-y- A XcDBftl £f£A L r 
f -5> C <!: 4*^>S^F pf^CC ft o r * r I > -5 . 
[0 003] CCDJ: ^CCffl/J^a«rtf iX^A X<DW 

mzizmLtc*). *-5o«B&©itf^a£tfoT«jfi 
(CTS-r^^ftie^ii^-cMffi^f^nrc^,, -rftt> 

0i4(Cfclir. e.^-C^-r2-^©B*J: f 3S.'S{!ig 
©fflr B 1BjR©u-^->i'?:*«?) S6c;{*, 2 -3©a,^,-c^tl 

s„ ft*>\ Hiotcfctir. <t#«B^[4s:?:. mms.v 

[0 0 0 4]—*, 7 ^^A^+^^-fti'ODB^li^ 

awt-r s^y ^ ^ffljaamssv^v =» >©v 

*T-Ct*. mtffif 1 0-4965 8-^&mXfflfn 

sn-ci^ct^K. B»x-^©ffir^feaic cubiciira 

fim^htlX^Z. Cubicffir^MSB, Wx.«Sl5«C^ 
•T <fc 5 fc . e^T^t 4 OCDBJPI <£ «5 H*{iiB©?iiaB 

ffig. Lxwr$mm<D i^^^wia-r z> «t $ kit & 
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*£. ftfc, C©Hl5&. CubicffiPel^— ^WtC^Ut 

t>-5>&©-c#>£„ 

[0 00 5] 

IfcASi/Miscc «fc o r «. iii»©9^£&i!f ccff jit- * 
ft(,>©r. ^*g©io«E©iiiSt#s{g;TL-c -5 tto 

*/c. ±IB&IBCctt. 7-f;UAX + fi- io 

CC. CubicffliPiSJSrflH^C iCCO^TttPa^ft^nT 
I 1 & *5. Cubi cffiH ^f-*^^^*^? ©t£ ASH^S 
^fflfSUKHffiCCJBO £ C <fc Ccoi vt «P37n*5& § itr 
l>ft<,>fcf#>9-eft< . C© <Mbicffl$m£.&*:<D&&7 : 

4v>tt)u*jj5<DmwiXmtc&m-?2>w£iicix. ceo c 
ubici«ia^-jSBinfli*i*< . mwtm&frfr'Ztcib. m 

Wn*>fii&t>tl2>7 : -i>>5)l>*)J : 5><DfoZ&V. C© Cub 
idtmumtlf *) C ill. *J*A,U* 7©SSn a D tt£ 
*#<»&5il»5rajH*#*-6. 20 
[o oo 6] &mwix. ^©^i^i^y^ccfcw 

^^©■F^X©^-*^ v -Set** njfig ft 

3 cc{fc&#pj«. cubidsraayffifcjS&rtf «t ^ cc 

fitJgftg^ W 0 81 A mJET Z h <fc 5 Cc L tc 7 s -i V 5> to ij 
«. cubi c?ip B l?SI|B$r B l* Aificc^r £ £ <fc ^ cc L- fc 

7 : jzJZtojjsi^$:mm-?2>ci:*mmtTz>. imm 

6Rc>*7 (cfcSfSWtt. iSS-^fefS^ft iL<bm&&L5HZ. 

5?*;b*^9«rlItt-*-*c:i*Bfl«Jt-ri. SiNBH 
ratoffi»S«:?fB(CS:St?# & J: 5 CC Lfcf= ^ # toil 40 

y^tMtt-rsctSrBifti-rSo it^ffliocc^^Bj 

O F F$iJiP£T £ i> J: 5 CC Lfc-r -r ^ £ .iU*; ^ 9 
^SCC^g-C* -Set 5 cc u/c-r isZtoijj* 5£JI«T 

SCi4@Mct^ !«3}cWl3Rc>'l4CC^S^{*» JK 

P3®«t©fflffi±©{£gtiS#R«>£g«¥<*ft £©{4St»fS 
{c»iB3-ttrlillBWaffil8tt*S»«:H5er#-S«fc 5CC 0 
■tc7 : -ii/titojjJ7$:m&-3rZCt$:mmt1rx,. 50 
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CO 0 0 7 ] 

[ isgi^ftf 5 tcsbtD^-m : ±.smu&*mkr %> tc 
«>. i {c«s»ib», Hf*jfi^^e.m^sn 

mmm£mzmm^~$4:3X3:&&ffimmm ( cubic 
-r&fc©-r*&-5.„ 

[0 0 08] C©«t^CC-r -< iSZtoipJ^tCisV&mWi. 

i> c ice i o . icKMn t ess ft o ai®*»ftt) 

•TCCEi^/J^BIft ^roMm«yi«ff 5ci aiDjtgft ^ 
[0009] l«*JS2 CC^^^B^iJ, H^Qg| 1 t,c%i,y* 

i iii«Maf*cc m^j $ n z> % -j a •> >? cc^ <t -r ?» 

■r- ^ XCCfo D fc7^# $ Cctg3E£ tir l» -2. C b 
gti-rSfe©-C-&S. C©J:^CC. S*H)l?g-ct* 

ftztiz^-zyu v ^©^s^^-r^ciccj: 
9 . i*iH«a**tf®<wca««:.a* siisa*-^- f 

[ooio] i«*Ji3 icmzmwi*. mum 1 xc*2 cc 
fgccs-^c^-cfflPBiMSifig^w >3 jftitaw-r **iHitiis 

4. c©J:^Cc. Mnfia^RflS^IS^tt^. pQflilt 

o , cubicWra^a^r^ii-ctT^ c^aspj^ift^o 
[ooi i ] ii*«4cc&&!£BStt, w^jsacc^e^ 

^^^;U*^^Cc*jC>r. iifilZffillSJMffiasCJ. SAifie 

-cMimti«*»airs«nBffi«*iH*ai. itffip«g[ig 
gLtB^s-c^m $ titcm*ffimffiffl&mz mrnmma. 

s wmwsMiE^WL tzffix.-a,>zz±& mm. t-§r&i> 
©T'*s„ c©j;^cc. mjm&mA^&mitms&i 

^l5CCJ:f3WOm^iEt-S<fce>CCL.rt^©t ! . «A 
[0 0 12] M4S55<Cffi£?ftigU:. If3}?ra4 CC^?,^ 

zmmmm*. tatt^iscc § tve^wmamm 



zmmmwmm: nx t ^jiRg^smgic^ $ -&/c 

[0013] m*meimz,mm*. immz-'bo^ 

»^tt?B-c&o. mm^om^ym^.^m^xm 
Tiimmmm <oikz.mvi2tiz>jL*> imf& $ ti x c » * 10 

&4> ©-?£>&„ C©<£<5Ct. «fJg&^*fej&#ft£'©lS£& 
-?ZJ: i }< l cmj>5LLXi,>Z<DX. Mi&l&frlcZifoZ MX c 

[0014] ii^ra8Cc:^^Bj«, t#^iH2-5©c^ 
si»t»« A;*j*ift*» e a^i ? n s ia#4f $g « . mmwm 

■?z>i><DX'$>*), ztcm$.mQt l ci&z>mm3.. n^ms 

icfa&fj is$i)it>M ^{cisi^r. fufBili^ilMtwfR 
(i, ia^iiiM ; &jlWTSiijg^iR^IS*>6illtB3n.S<i: 
^(ciiasnruiciiisiitifecjr**. c© 
«fc^«c. iii^iiiS1f««cS-^l,i-cl*faS!iSflia*W0gS 
A.mi?Z>£*><iCTj;~>XK>Z><DX. WWrnMlcMfcZH 

x cub-\cMmffim&n§!,i l cmvimj£-?z>c£frx%2> 0 30 

[0015] »3jt3Bio«:«4|6WW. fS^» 1 X«2 K 

mmcm^xmm^mm^mmt i>mr B mmmf^ 
wmicitfcz&xffimiiikwmi'ECDON/o f fww*-*- 

SC<t*S"5Jf^i^cS. 40 
[0016] fi^Sillft&S^BJtt, ff3£II2~5©l> 

H^tf?RA^IS*>6A^^nSili^1tfE«. ®^©1g 

&zmiR?&j:'}t,cffif$ l 2tix^2>ctz<&mt-rzi> 

«. ffi^©at5tsp»©igiaj^js^*^ai-rsspa^^S[ 
m\^®fr'imm£tiz£'?t l cmi&2tix(,>?>ct*ft 50 
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©ffiiBja«a»tttcs^i>r«iKiiH»©s»©«ra«iffl 
[0017] m xmixcmzmmz. nmm 2 - 5 ©u 

i®«tffgA^ia^6A±i$nsiS^ttfE«. Site©® 

®±©{4gtf fRt-* 0 . mmm±<Dnmnmcm^x 
mm<D&&oyffifflt&mnm*:m n &t mfc? & £ 5 tern 

m2tlX\.>ZCt$:<8Wif?Zi><DX'$>*)> &fc3%$m 

££>©-C£>-5> 0 C©<fc5&c, iBSiO^a^g^iii^ 
©iSffi^f #&a& £'©Hft;{£gt##Rfc:g-?t, ^tlfffi 

^©^teaffis^^io ^xsjr-t * <£ 5 tct»RS3 n 

•Cl^©T. JgiJ«§5©ttgtCttl£;i-ti--C CubicMRB© 
[0018] 

[%^©^*fe©^] ;Acc. Htg©^^tcot>r§iBj-r 
sspr-ffl 1 » s cubi cmrsnnM(Dmmic^ ^xmm-r z> „ 

ubic^^ffi^rSg-riS^t*. 0 1 CCtS-T.*: ^ CC. CCD 

«DRAM 1 ©t8lfiM«2 iC&mLtc(D%, m&Wr&M 
2 ^ 6ffilA»J^a^ t'CCteW -5 Cubi cSffliaffitCi^g 

^cm^2 Aoiii^f 1 - fzmfrm lx cubicmrammz 

IfCi. ^© Cubic^Pa^a^nfciBi^^-^^rflO'DR 
AM l©^3^fBlf.-r^„ 

[ooi9i^it, c©^. cubicmmmmmcomm 

Tr-**\X. ffiSL<DJ PEG^3IICCji-rS<t5K:8 x8© 
i7-ctSlft3n-5J: J 5«c^^-ci>€. 0 Cub 
icffliaftiffitcfcWS 1 ;£©tiP^i®5f|7 ; -£«J!i2©4 x 
4©H^©T : -^^ffiC^rlifSj||©^fton. 
(c*JC^r LPFMSfci'MrbftS©-?, 8x8©^"D 
-y^© CubicfflP^Bimr-^^JF^-r^lg-^tctt. ^Eili 
^6«0!lxtf32X32©yn » ^©Bi^x-^^il^tti 
brffiPaljSl^a^tf 5 C t left S. 
[ 0 0 2 0 ] iWc, E«£ffi/Mig-r c 

ubic*K^a©*^(coci-csiw-rs. 1800 

X-X44CmMfyibte : hmi& : $:. 1280 X 102 4@j*©ia^^ffi 

mmtmz&g.xfnL. mfsmmmspix P12. • • 
• • • &Mj*vmu. m.ffir$mm&m<Dmmz, (mx 

. My ) , (Mx , 2 XMy ) . (Mx , 3 XMy 

) , ( 2 xMx, My ) , ( 2 x Mx . 2 x 

My), (2XMx. 3XMy), tCtct 

#. mw. mmmmamPTKDmm (Mx , m v > © 



Mx =1800/1280=1.4062 5 
Mv =1440/1024=1.4062 5 

[0021] cc7)j:^icLrfflrHra^{4g 

fflfiS) fi£*<D Cubic«BWfia«:*5l»T 

C©*BffflH*{aaicS^lir^ti-€ r *iS204x4 

Pll= xa • ya ■ A+xb • ya ■ 
+ xa • yb • E + xb • yb 
+ xa • yc • I +xb • yc 
+ xa -yd • M+ xb -yd 

[0023] c*nc*fu #»»tc*$ivt:tt. ^mmco 

tc^i^tcffiraiB^PiiOfiS^, ie»*Stifc*ffi 

ftS(0, 0), (0,1) (15, 15) (DM 

t>iEi>B«j5Pxi' ^*-T. c©0»rtt, JflfflBiiRPii 

<D{£g (Mx , My ) = (1.40625 , 1.40625 ) l* % 16 

(7, 7 ) = (1.4375, 1.4375) <D{4§CC^ 20 

<bi8H,*<DX\ «L*t?*^lilBiB*tS«Pii*a^"C^'i- 
ie»Wffi«* (7,7) ©«iE«IBfl[«P.ii' ^*-r. 

[0024 ] -e ur, gi^§«j^«{a«cc>tfi£:r s- 
aienBR© 9 s - 5» ffi imn 2 n £ *naffitt £^>nm c 
rfe^r, ig 5 ^tkT J;^cROMr-^i/ii nets 

[0 0 2 5] -eit, #f£WC*5C>T«, XY^fnJOili 30 
R O M 7 - 7 from CC . m « 8 * £ I > « 32# 

shj^swcwist ^»pa«»«:^ i/cromt-^, 

16»* !M8S*l£© ROMf-^i S«K: m£ LXte 

-yji&fjk'?. for, cubic«pj«iacc*ji^riffira«i 
T^«WM*L/cROMf-»^^fflC\ fiR8**a 

[0 0 2 6] CO<fc^Cc; «HI«afilK6C»j£S-i±^:|« 

p^»^^HSfiiiLrROMcciBti3#r*j#, -e 

&*5, ±IB Cubiclira«affi(DSi^tc*jliTW. ffi/J^S 

ir>t»ir»4 cubicffipjuaaiccoci'rfe, Hacdtiatea 
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[0 02 2] -T&*>%. S3tc^-TJ:^tc, ffiPJJilBRP 
iiQiljgt-r- 4? tfiPBlHi^ P iicDjg2(Di6^oiii*o 

b, xc , xd, ya, yb, yc, yd i^ffl^t, 
( 1 ) r^t1ilB«»fCj:«3*«>6ti-5. 

B + xc • ya - C + xd * ya * D 
• F+xc -yb «G+xd -yb • H 
•J+xc - yc • K+xd - yc * L 
•N + xc - yd 'O+xd - yd • P 
( 1 ) 

[0 02 7]^ ^ZmiCfaZTJ VZfrijJ ^(DMz 

©#«*7-CCD»«|{^ i2ttRCCDJjW**^l 

88, 13liA/D^$n/ct|ff-^RGB)iff- 
^CC^ft-r&/c«>(DRGB3«fk|p|B. 14^RGB}lt 
^ Bfeti ltfc< /cJ?)0DRAM, I5«j®yj^ 

m&ft^tctbCDv-^xy .< i6&i^/h®a<£>/c&> 

<D CubicffiPalMa^. 17«feffiiE[pJB, lSttrHtiEH 
g& 19«RGBIftf-^^YCr Cb IBS^- £C£^ 
^-T^OYCr Cb ft[p]B. 20«YCr Cbitf 

SB, 2l{JYCrCbItf-^^KL^lWPEGM 

[0 02 8] ^CCC. C<D<fc^^«J5£$nri^j||feCD^ 
J8<Dttf¥tcoiiTitt?8-r4. fS*7-CCD)ii$^ 
lXCf# e> nfc»«i#tt A / D £»HBgi2r A/D^ft 
$n/c(D^. RGB 3«ft[I]Bi3rRGBiIj#r-£fc: 
DRAM 14&C — Ml EtH ti & o #a>~C\ HSR 

Lac«K*- ks^wcc j: o amasses nfcnii*- 

F (SHQ:*iBBI*-K, HQ:iWWt-F, S 
Q : WWiBft '(ffi^iBft) F) KJcfcT, SHQR 
c/HQ^- FCC89ffi3ftTl>S«tett, tt^S ( Cub 
ic»BIB«a) «rS»r«:e»SliEH»i7^A*Sti, feffi 
iE«a**»S. — SQ^ FJMH5EStiri»&*g 
LPF|515gi5^ilU/cCD^, ffi/J^SSBl6r Cub 

ftfc, FCCJEGT Cubict*Pa«k 

a*ff^»/J^a*fT^*s^<D«jo8s*«ift«. dr 
[0029] e«iE@»i7ra*BjE«a*5tt3nyt«-9 
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B, T»iiElHl8§i8T?rtiiE^Tfen/c©^. YCr-Cb 
^tHSelsrCYCr Cb Wfcf-ZlCgZ&Ztl, SHQ* 

20CC«??3tl, HQXttSQt- Fg££©t§^{CBiIH£ 
[0 030] &(C. Cub1cHm«ffiC>^fg/jN«yiab7)fll 

tin* *xBJMBia««:i6G rases *i 5ss>h 
*{ca-5c>r. atiaiixttK (s^ffis^g) #f*aj3 

n. »iBIB&{B«EjE*33^A*f S. *BMa««iE»33«: 

Coo3i] ;kcc. sjR3ti/ciiraMS«etcs-3ur 

SM?ROMir-^36j:D^tti3n. ^KHi^iEfi 
g7 r -^iftCc^?SI»aJ37fcA^3*T.r0fS© Cubic 

wiBiajflt*i?f *>n. mm&at* 1 - * vtax 3 na <t 5 cc 
£c->ri>5. 

[0 032] H*1»*Aa«34tCA#SnaH«tiHR£ 

fgt L/r«HS^fiS^1Uf6*i«>S. Bj«^K:«Si»© 
R, G. BfefiS£\ &-£t>B*Sg;&C>*Cr , Cb fefSfc& 
Wlx.BR, G, B£j&&flHK«:J:9flPnffi 

Kfcssrr GfiR»{c*fi/r*iratoafSR*iiffl 
#><, fte©fe^cc>i*urBiira«isffliffi*fi<-r4. 

SfcY, Cr, Cb /&»©*§£«. Itl&YOftiia&affi 
«*iNe*»<. Cr, CbfefiS^©ffi^S!iSfggBffi<T 

s& tt. wa«mnBU»3BmMs ns 0 
[0033] wmmfttfmt uxagr$mm& ! & 

m-cmau. i9© (a) ^■t^^tm'&oym^mm 

— m9<D (b) {c^-r«fc^ft#tt©{£^ra^ 
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